Response of endogenous reduced glutathione through hepatic glutathione redox cycle to enhancement of hepatic lipid peroxidation with the development of acute liver injury in mice intoxicated with carbon tetrachloride.
In the liver of male ddY mice intoxicated once with carbon tetrachloride (CCl4), the change in lipid peroxide (LPO) level with the development of damage over a 24 hr period after i.p. treatment of the toxicant (1.0 mL/kg) was compared with the changes in reduced glutathione (GSH) and oxidized glutathione (GSSG) levels, GSSG/GSH ratio, and activities of the glutathione redox cycle-related enzymes such as Se-dependent glutathione peroxidase (Se-GSH-px), glutathione reductase (GSSG reductase), and glucose-6-phosphate dehydrogenase (G-6-PDH) and of Se-independent glutathione peroxidase (non-Se-GSH-px) with the development of damage during the same period. An apparent liver injury was observed 0.5 hr after CCl4 treatment and the injury progressed rapidly later than 8 hr, judging from the activities of serum transaminases, marker enzymes of liver cell damage. Hepatic LPO level slightly increased once during the first 4 hr after CCl4 treatment and a marked increase in the level occurred later than 12 h, while serum LPO level increased later than 12 h. Hepatic GSH level decreased rapidly during the first 4 hr after CCl4 treatment and the decreased level recovered slowly thereafter, although the recovered level did not reach the control level. Hepatic GSSG level rapidly increased once during the first 1 hr after CCl4 treatment and an increase in the level occurred again later than 12 h. Hepatic GSSG/GSH increased during the first 1 hr and later than 8 hr after CCl4 treatment, although the ratio was maintained above the control level later than 0.5 h. Hepatic Se-GSH-px activity increased during the first 2 hr after CCl4 treatment and later than 8 h, while hepatic non-Se-GSH-px activity increased during the first 1 hr but decreased below the control level at 8 and 12 h. Hepatic GSSG reductase activity decreased during the first 2 hr after CCl4 treatment but the decrease activity returned up to the control level at 8 h. Hepatic G-6-PDH activity increased rapidly during the first 2 hr after CCl4 treatment and the increase proceeded slowly thereafter. These results indicate that although hepatic lipid peroxidation is enhanced at early and progressed stages of liver injury in mice intoxicated once with CCl4, endogenous GSH through hepatic glutathione redox cycle can respond well to enhanced hepatic lipid peroxidation at an early stage of liver injury but not enough to enhanced hepatic lipid peroxidation at a progressed stage of liver injury.